RESULTS: A total of 2,147 patients (DVT = 1,499 [69.8%], PE = 373 [17.4%], DVT + PE = 275 [12. 8%]) were identified (mean age = 61.6 ± standard deviation [SD] 16 years; 46.3% male) and were followed for an average of 21.3 (median, 19.2) months. Disease severity was high in these patients, including 59.2% with a history of or active malignancy. The prevalence of VTE was 2.04 per 100,000 study-eligible health plan members. For the incident VTE events, average costs were $7,712 ± $18,339 (median, $3,131) per incident DVT event; $9,566 ± $13,512 (median, $6,424) per PE incident event; and $12,200 ± $24,038 (median, $6,678) per incident DVT+PE event. Warfarin treatment following the incident VTE event was administered to 97.3% of patients for an average of 6.7 (median, 5.0) months at an average cost of $19.40 per patient per month. During the average period of 21.3 months, 534 patients (24.9%) experienced an average of 1.24 bleed or recurrent VTE events per patient that required hospitalization at a mean cost of $14,975 per event or $2,101 per patient per year. For patients with a bleed in the follow-up period that required hospitalization, average costs were $12,326 ± $24,448 (median, $5,736) per recurrent VTE; $15,339 ± $52,029 (median, $4,999) per bleed; or $24,085 ± $65,411 (median, $10,185) per recurrent VTE + bleed event. During the follow-up period, a total of 612 patients (28.5%) experienced 1,489 recurrent bleed events that did not require hospitalization, at an average cost of $239 ± $386 (median, $95) per event. There were no significant differences in mean total costs for all pair-wise comparisons between the 3 incident diagnosis groups.
CONCLUSIONS: Of patients who experienced a VTE event during the incident hospital stay for any diagnosis, 1 in 4 experienced an average of 1.24 bleed or recurrent VTE events that required hospitalization in the 21 months of follow-up and incurred an average health plan cost of $14,957 per event. These data may be of interest to managed care decision makers when evaluating the cost impact of new therapies or providing more comprehensive anticoagulation management services for existing therapies.
However, the 2001 guidelines added the confirmation of LMWH preparations as replacements for UFH in venous thromboembolism. 11 As health care systems continue to strive to reduce the rate of increase in overall health care expenditures, particularly the cost of hospital care, costs associated with both initial VTE care and follow-up care with related sequelae are becoming increasingly important to formulary and health policy decision makers. 12 Emphasis is being placed on safe and effective, yet cost-efficient treatments that represent the interests of both the health care system and the patient. 13 A number of cost-effectiveness analyses have outlined VTE inpatient and outpatient management costs, 8, 14, 15 and others have outlined the cost-effectiveness of LMWHs, warfarin therapy, and unfractionated heparins [16] [17] [18] [19] ; however, little research exists evaluating the period following an incident VTE for recurrent VTE events, bleed events, or therapy monitoring in a real-world setting. This study was designed to follow a group of commercially insured patients in 2 managed care organizations (MCOs) following an incident VTE, measuring the costs for acute and follow-up treatment undirected by protocol.
II Methods

Study Design and Location
We conducted a retrospective, observational cohort study covering the period from October 1, 1997, through September 30, 2001 . Electronic medical and pharmacy administrative claims from 2 health plans located in the southeast and western United States, with approximately 3.5 million and 7.5 million covered members, respectively, were extracted and used in this study. The health plans were similar in overall benefit design, types of health insurance products offered, and administrative claim data elements available for analysis. Both health plans had an independent practice association structure that largely comprised a health maintenance organization (HMO) and, to a lesser extent, preferred provider organization (PPO) members and point-of-service members. Some providers (hospital and physicians) operated under a prearranged or capitated reimbursement structure. In addition, both plans offered a Medicare + Choice (now Medicare Advantage) benefit (for those aged ≥65 years). Neither health plan directly sponsored any specific programs or interventions targeting anti-coagulation therapy during the time period of this study.
Study Population
This study included all members of the 2 MCOs for whom administrative claims data included a hospital claim with a primary or secondary diagnosis for either a DVT and/or PE during a hospitalization for any cause that occurred between January 1, 1998, and December 31, 2000. We designated the incident (i.e., first) claim for a member during the study period as the index diagnosis. Diagnosis of inpatient DVT or PE was determined by the presence of (a) International Classification of Diseases, Ninth Revision (ICD-9) codes of 451.1x for DVT and 415.1x for PE, in position 1 (primary) or 2 (secondary); (b) universal billing (1992 revision UB-92) codes associated with an inpatient hospitalization (100, 101, or 110); and (c) at least 1 pharmacy claim for an anticoagulation medication (Generic Product Identifier [GPI] = 83) 20 in the 30-day period following the index diagnosis.
Patients were excluded from the study if they had been diagnosed with a VTE or had used any anticoagulation therapy in the 3 months preceding the index diagnosis or if they did not have continuous MCO eligibility for at least 3 months prior to and 6 months following the index diagnosis.
For purposes of analysis, patients were assigned to 1 of 3 groups based on their index diagnosis. The DVT group included patients who had an index diagnosis containing only ICD-9 codes (451.1x) for DVT (but not for PE), the PE group included all patients with an index diagnosis containing only ICD-9 codes (415.1x) for PE (but not for DVT), and the DVT + PE group included patients with ICD-9 codes for both DVT and PE (415.1x, 451.1x). In addition, patient identifiers were masked to protect the identity of individual health information.
We followed patients longitudinally from the index diagnosis to the end of benefit eligibility or to the end of the study period (September 30, 2001), whichever occurred first. We collected baseline data from the index date back to the patient' s beginning of eligibility or the beginning of the study period (October 1, 1997), whichever occurred first. To further describe the case mix of our population, surrogate measures of disease severity were measured during the preindex period. Collected measures included the number of distinct medications filled (i.e., distinct by chemical entity) and the total amount paid for all pharmacy and medical claims (regardless of diagnosis) by the health plan. These surrogate measures represent a measure of the burden of comorbid diseases, and their utility has been explained and compared previously. 21 In addition, we captured the prevalence of known independent risk factors for recurrent thromboembolism 22 by reviewing all medical and pharmacy encounters over the observation period.
Following the index diagnosis, we documented all bleed and recurrent VTE events based on the appearance of ICD-9 codes in the MCO claims data. We used the "place of service" field to determine whether the medical service occurred in the hospital, with or without subsequent skilled nursing care but not including direct admission to a skilled nursing facility (SNF), or in an outpatient setting. Postindex events were categorized as (1) recurrent VTE events requiring hospitalization (no bleed codes observed), (2) bleed events requiring hospitalization (no VTE codes observed), (3) VTE and bleed (VTE + bleed) events requiring hospitalization (codes for both VTE and bleed observed), and (4) bleed events not requiring hospitalization (code for bleed observed; codes related to VTE may or may not be observed). For each event of interest, the corresponding series of claim records were assembled and the respective amount paid per event was aggregated using the "amount paid" (by the health plan to the provider after subtraction of the member cost-share) field within the administrative claims database (i.e., the patients' coinsurance, copayments, and deductibles were not included in any of the cost calculations).
Cost and Clinical Outcomes
The primary cost outcome was the aggregated cost per event from the "amount paid" field in those patients requiring hospitalization for such events. Secondary cost outcomes included (1) the cost of the index VTE event, (2) outpatient anticoagulation therapy and related monitoring costs, and (3) the costs of treating bleed events not requiring hospitalization. To be counted, a claim must have had at least 1 ICD-9 code for a bleed (Table 1) . Medical claims that had dates of service that were separated by more than 1 day were counted as separate encounters. In addition, the patient must have been receiving anticoagulation therapy at the time of the bleed occurrence.
To examine determinants of the total cost of care for postindex events requiring a hospital visit, aggregated costs were broken into 5 resource centers based on the individual UB-92 code assigned to individual paid amounts. For hospital admissions that were paid on a prospective basis (i.e., per diem), costs for the individual resource centers were calculated by multiplying the percentage that the resource center charge contributed to the total hospital charge by the total amount paid. For example, if the hospital charged $6,000 and was paid $4,000 for the entire admission on a prospective basis, and the claim line for room and board showed a charge of $3,000, room and board would have contributed 50% of the total charge, and the cost for room and board would have been calculated to be $2,000.
Emergency department included all emergent and urgent care services (UB-92 range: 450-459); room and board included all costs related to critical care units, wards, nursing, monitoring, and supply costs (UB-92 range: 100-249, 279-299, 620-624, 700-770); diagnostic and laboratory included all laboratory and diagnostic tests, such as radiographic tests, Doppler ultrasound, computed tomography, resonance-based diagnostic tests, and peripheral vascular laboratory costs (UB-92 range: 300-359, 402-409, 610-619, 921); and pharmacy (Rx) included all medication costs, specific medications not specified, and intravenous supplies and administration (UB-92 range: 250-269). All paid amounts that contained UB-92 codes that did not fit any other category, including operating room, anesthesia, dialysis, oxygen, and professional fees, were designated as "other."
Outpatient international normalized ratio (INR) tests were identified in the administrative medical claims data utilizing the Current Procedural Terminology (CPT) code of 85610, and the "amount paid" field was captured to represent the cost. All anticoagulant medication costs (warfarin, UFH, and LMWH) were identified from the pharmacy claims database utilizing the appropriate GPIs (starting with 83), and costs were assigned using the "amount paid" field. In these particular health plans, anticoagulant utilization and costs could not be ascertained from the medical administrative claims database for the inpatient setting because all pharmacy charges for a hospital admission were aggregated on a single claim for that hospitalization. The pharmacy administrative claims database was utilized solely to determine the anticoagulant costs for outpatient care because both plans covered claims for anticoagulants under the pharmacy benefit. Other and unspecified intracranial hemorrhage 448. 9 Other and unspecified capillary diseases 459.0
ICD-9 Codes for Bleed Events
Unspecified hemorrhage 523. 8 Other specified periodontal diseases 530.82
Esophageal hemorrhage 531.0
Acute gastric ulcer with hemorrhage 531. 4 Chronic or unspecified gastric ulcer with hemorrhage 532.0
Acute duodenal ulcer with hemorrhage 532. 4 Chronic or unspecified duodenal ulcer with hemorrhage 533.0
Acute peptic ulcer, unspecified site, with hemorrhage 533. 4 Chronic or unspecified peptic ulcer, unspecified site, with hemorrhage 562.02
Diverticulosis of small intestine with hemorrhage 562.03
Diverticulitis of small intestine with hemorrhage 562. 12 Diverticulosis of colon with hemorrhage 562. 13 Diverticulitis of colon with hemorrhage 569. 3 Hemorrhage of rectum and anus 578
Gastrointestinal hemorrhage 596. 7 Hemorrhage into bladder wall 599.89
Other specified disorders of urinary tract 782. 
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Anticoagulation Therapy and Monitoring Duration of anticoagulation therapy was captured for patients prescribed warfarin and/or outpatient LMWH therapy. Because the daily dose of warfarin therapy is changed frequently between individual prescription refills, conventional approaches of determining duration of therapy that incorporate only days supply and fill dates may not be accurate. Therefore, we employed the following logic to determine duration of therapy. The first warfarin prescription date was identified in the follow-up period. From this date, all pharmacy and laboratory claims were reviewed in the subsequent 42 days (6 weeks) for the presence of a warfarin prescription or a laboratory claim for a prothrombin time/international normalized ratio (PT/INR). We selected 6 weeks a priori based on a prior study evaluating the validity of this approach in determining continuous warfarin therapy. In that study, the concordance between the 42-day algorithm and actual continuous warfarin therapy was very high (κ = 0.84).
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If one of these conditions was met, the same process continued from the date of the new warfarin prescription or the PT/INR. This logic was applied to a patient' s records until both conditions were not met; the date of last warfarin fill or PT/INR was recorded. The duration of warfarin therapy was calculated from the date difference between the first and last warfarin prescriptions plus days supply of the last prescription or the date of the last PT/INR test, whichever was greater. Respective costs representing paid amounts to pharmacy providers were captured and aggregated. Outpatient monitoring consisted of capturing the utilization and respective costs of PT/INR tests. Patient records that exhibited warfarin use were scanned for a CPT code of 85610 to denote the presence of a PT/INR test. Costs for antifactor Xa levels were not captured because of the lack of a distinct CPT code during the period of extracted data.
Statistical Analyses Descriptive statistics included mean (± standard deviation [SD])
and median values for continuous data and relative frequencies for categorical data. Continuous variables were compared between index groups with analysis of variance (ANOVA) with the Scheffe test for multiple comparisons. This post hoc test was chosen because it is more stringent (i.e., less likely to commit an α error) as compared with other tests. 24 Due to the nonnormal distribution of the data, we also examined results from Kruskal-Wallis statistical analyses. Because our data set was large, results from the 2 tests were equivalent, and we have elected to provide the more commonly used ANOVA. Categorical variables were compared using Pearson χ 2 tests. Rates of INR use were created by dividing the total number of PT/INR tests by each individual' s time of observation following the index diagnosis. Rates were compared by calculating 95% confidence intervals using the Poisson Exact methodology. 25 For these procedures, statistical significance was defined a priori at an α of <0.05.
To determine if costs for postindex events were different between index diagnoses, multivariate generalized linear model techniques were used. Because prior research supports the observation that cost data appear to follow a γ distribution, we modeled cost outcomes using a general linear model (GLM) with a log link and γ distribution. 26 The 4 cost outcomes modeled were (1) recurrent VTE alone requiring hospitalization, (2) bleed events alone requiring hospitalization, (3) recurrent VTE + bleed events requiring hospitalization, and (4) bleed events not requiring hospitalization. Model covariates included index diagnosis, age, gender, presence of risk factors for thrombosis observed in any period, history of bleed in the 3 months prior to the index VTE, and number of distinct medications at baseline. Postindex observation time was not introduced into the model because costs were analyzed on a per-event basis. We fit general linear models with all variables with Wald P values <0.15 (after eliminating collinear variables). For the final estimating model, we retained the set of variables all having Wald P values <0.15 and the largest negative Bayesian Information Criteria score for the model. 27 All statistical analyses were performed using STATA 7.0. Table 2 shows the sample selection. A total of 2,147 patients were included in our study: 887 and 1,260 from the southeastern and western health plans, respectively, representing an incidence of approximately 57 per 100,000 study-eligible members in the southeastern health plan and 41.6 per 100,000 studyeligible members in the western health plan. Baseline characteristics appear in Table 3 . Of the 2,147 patients, 1,499 (69.8%) had an index diagnosis of DVT, 373 (17.4%) had an index diagnosis of PE, and 275 (12.8%) patients had an index Sample Selection 
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II Results
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Cohort Characteristics Stratified by Index Diagnosis (N = 2,147) Table 1 ) in the 3 months preceding the index VTE ranged from 8.3% to 9.0%, and the incidence was not significantly different among the 3 index diagnosis groups (ANOVA F = 0.2; P = 0.81). Preindex medical, pharmacy, and total health care costs were similar among the 3 index diagnosis groups by ANOVA (F < 0.42; P >0.65 for all comparisons). Table 4 provides a list of risk factors stratified by index diagnosis. Patients with an active case or history of malignancy and/or cardiac diseases (excluding atrial fibrillation, congestive heart failure, and myocardial infarction) had the highest representation in the cohort. Table 5 illustrates the number of patients during the follow-up period who had at least 1 VTE event, the number of total events observed, and the associated total cost. Overall, 534 patients (24.9% of the original 2,147) experienced 662 VTE and bleed events requiring hospitalization during the follow-up period. Unadjusted and multivariate modeling for all pair-wise comparisons between groups yielded no significant differences in costs for all types of follow-up events requiring hospitalization. Of note, the costs to treat recurrent VTE requiring hospitalization between the PE and the DVT + PE groups did not reach statistical significance (P=0.11). Although the observed difference in costs for bleeds not requiring hospitalization between the PE and DVT + PE groups was small, this difference did reach statistical significance in the multivariate model (Wald P <0.05). In all multivariate models, cardiac events, malignancy, trauma, and surgery were significantly associated with increased cost. In addition, the INR monitoring rate was not a significant term (Wald P >0.15) in any of the 4 models. Figure 1 shows the component costs for each derived resource center by each of the 3 types of recurrent events requiring hospitalization. The percentages of total costs were consistent between groups, with room and board costs accounting for the highest percentage of total costs.
Follow-up Events and Costs
Index Thrombosis Event
The index VTE length of stay (LOS) was 5.3 ± 4.2 (median, 5) days for the DVT group; 8.0 ± 5.0 (median, 7.0) days for the PE group; and 8.3 ± 3.8 (median, 8) days for the DVT + PE group. Of note, 17% of patients had an LOS of ≤1 day. The DVT group LOS was significantly shorter than both the PE and DVT + PE groups (P <0.05). It was observed that 211 (9.8%) patients were transferred directly from the hospital to an SNF. The overall LOS for this group was 53 ± 55 days (median, 32), and all pair-wise comparisons between index VTE groups were not significantly different.
The overall cost for the index VTE event, including any contiguous skilled facility care, was $8,331 ± $18,667 (median, $4,003). By diagnosis group, cost for the index VTE event was $7,712 ± $18,339 (median, $3,131) for DVT; $9,566 ± $13,512 (median, $6,424) for PE; and $12,200 ± $24,038 (median, $6,678) for DVT + PE. Both the PE and DVT + PE groups had significantly higher costs compared with the DVT group (P <0.05). These costs by resource center were 3.7% from the emergency department, 53.0% from room and board, 9.7% from both diagnostic/laboratory and pharmacy, and 23.8% from Risk Factors Stratified by Index VTE Diagnosis (N = 2,147) the "other" category. Significant contributors to the "other" category were operating room, anesthesia, dialysis, oxygen, and professional (medical, physical, and occupational therapy) fees.
Anticoagulation Therapy and Monitoring Secondary Outcomes
A total of 2,090 patients received warfarin therapy after the index VTE event, 283 (13.2% of 2,147 study patients) in combination with LMWH. Average therapy time for the DVT group was 6.2 ± 6.0 (median, 4.4) months; for the PE group, 7.9 ± 6.0 (median 6. 
II Discussion
In this analysis, we conducted a retrospective cohort study of patients gathered from 2 large U.S. managed care populations with the primary objective of determining the cost and utilization of medical resources associated with managing VTE follow-up events. This population was identified by the occurrence of an index VTE hospital event and was at high risk for VTE (e.g., 59% overall with history of malignancy or active malignancy), allowing observation of customary management of VTE outside of a controlled clinical trial. Of the 2,147 patients identified with an incident VTE hospital event, 534 patients (24.9%) experienced at least 1 event requiring hospitalization over an average follow-up time of 21.3 (median, 19.2) months. In addition, a total of 612 patients (28.5%) experienced at least 1 bleed event during the follow-up period that did not require hospitalization Postindex VTE/Bleed Events and Mean Total Costs per Event by Index Diagnosis Group* (i.e., outpatient bleed). The "average" inpatient recurrent VTE/bleed event cost the health plan $14,975, or $2,101 PPPY, for recurrent VTE/bleed events in patients with an initial VTE diagnosis. In addition, our findings show that room and board contributed more than half the costs of the VTE follow-up management, indicating management strategies that shorten LOS are likely to be important in reducing cost. The costs revealed by our research may help MCO decision makers evaluate the budgetary impact of disease management programs and new interventions. While anticoagulation pharmacy costs are a relatively small (<1%) component of overall costs, improved pharmacy management has the potential to positively impact costs from other resource centers by reducing LOS or need for other services. Since our study quantified costs on a per-event basis, various decision analyses can be employed at the local health plan level to estimate potential cost savings between interventions with differing costs as well as their associated event rates.
Previous observational studies that were either economically based or formed a component of a clinical trial directly compared the savings or cost-effectiveness of LMWH with UFH. These studies focused on a wide variety of settings and management strategies, such as prospective outpatient management of recurrent thromboembolism events (100, 125, and 107 patients) [29] [30] [31] ; randomized, multicenter trials 16, 32, 33 ; decision modeling approaches 16, 18 ; and home-oriented pharmacy management. 34 Two observational studies focused on detailing DVT costs of care from the MCO perspective over the first 90 days: (1) a prospective study inside a group-model HMO 35 and (2) a retrospective study conducted in a staff-model HMO. 36 Spyropoulos et al., in a retrospective staff-model HMO study, followed 129 patients with DVT and reported an average cost of care for the first 90 days of between $9,347 and $11,930, depending on whether the initial treatment consisted of LMWH or UFH. The event rate over the follow-up period was found to be similar among groups, although much lower than in our analysis. The average initial hospitalization cost was between $4,849 and $8,501, a finding similar to our study. 36 Tillman et al. followed 391 patients with DVT in a group-model HMO, all acutely treated with LMWH, and reported an estimated cost of $4,695 per initial hospitalization. 35 One retrospective observational study conducted in a realworld setting detailed the cost of VTE care by using discharge data from 6 states. 15 The study had a payer mix of 56.0% Medicare, 22.5% managed care, and 21.5% not reported. The average cost of initial hospitalization was $5,779, $9,476, and $11,189 for DVT, DVT + PE, and DVT with major bleed, respectively. Report on follow-up, from only 1 of the original 6 states, noted a 9.5% 6-month DVT recurrence rate with an average cost of $6,946.
Our study built on this previous research by including a larger sample size, a longer duration of follow-up, actual costs for all types of resources, and data from 2 geographically disparate MCOs. We also placed more emphasis on detailing and comparing cost drivers and costs to treat recurrent events on a per-event basis.
In addition, our data complement Anderson' s recent cost analysis of pharmacist-driven, outpatient anticoagulation services for atrial fibrillation patients on chronic warfarin therapy. 37 First, he found that anticoagulation medication costs were $19.09 PPPM, nearly identical to the $19.40 PPPM result reported in our study. Second, our data provide the means to perform the cost-avoidance analysis that Anderson suggested be performed to determine the true cost impact of an outpatient oral anticoagulant monitoring service since we provide the cost of events that occur despite anticoagulant therapy. Future research might include a cost-avoidance/impact analysis comparing current anticoagulant strategies with newer therapies with different acquisition costs and effectiveness/risk parameters. 
Postindex Period Hospital Costs for Recurrent Events
Limitations
Several limitations to the present study should be noted. First, due to the retrospective design of our study, only associations can be calculated between the variables of interest and the outcomes ( i.e., it is not possible to speculate about causality). Second, although multivariate techniques were used, administrative claims data do not account for all potential confounders. Although these techniques are well accepted in determining adjusted estimates, they cannot adjust for all differences present in the case mix because certain variables (e.g., race, socioeconomic status, hospital type) are not available.
Third, coding errors have been well documented in administrative claims data. Up-coding, the existence of a VTE or bleed code as part of a rule-out admission, may have existed during the follow-up period in our study. Additionally, patients with a VTE prior to the preindex period could be included in this study, which would tend to select higher-risk patients compared with a longer preindex period (i.e., a patient with a history of VTE events would be more likely to be admitted to our study). Other studies attempting to measure such events have observed a recurrent VTE rate of 5.1% to 8.6%, 6, 7, 38 and a bleed rate requiring admission of 2.6% and 2.7%. 6, 7 However, none of these studies observed patients outside the constructs of a clinical trial, highly specialized clinic, or other tertiary centers of care; thus, it is plausible for our rates of recurrent VTE and bleed to be higher. In addition, although this rate of up-coding is not known, this postulated vigilance toward rule-out admissions does represent a cost to the system and should be factored into the mean costs. Also, the effect of including up-coding in the analysis would be expected to decrease the mean cost per event.
Fourth, there were 77 patients with a recurrent VTE and bleed event requiring hospitalization. It would be prudent to assume that a proportion of these events represented a bleed event alone rather than a recurrent VTE and a subsequent inpatient bleed. However, it should be noted that the average cost per VTE and bleed was approximately 57% and 97% higher than just a bleed or VTE, respectively. This trend in mean costs suggests that a higher volume of care may have been provided to patients with VTE and bleed. Future research should be undertaken to combine hospital chart level data with administrative claims data to assist in verifying VTE diagnoses and provide greater depth and granularity of data from the inpatient setting.
Fifth, we only studied the costs associated with adverse events and INR monitoring. Potential new therapies may be associated with other adverse outcomes or may require laboratory monitoring other than INR.
Sixth, this evaluation did not include an examination of the effect of pharmacy benefit design and coverage on clinical or economic outcome. Nearly one half (47%) of the study population was older than 65 years. We did not measure the proportion of this population who were members of a Medicare HMO with a pharmacy benefit that included biannual or annual benefit dollar maximums; the drug benefit annual maximums varied based on the county of residence. Out-of-pocket cost may have been a factor in adherence to drug therapy including warfarin, although the average wholesale cost of warfarin was only about $30 per month of therapy at the time of this study. Nevertheless, additional analysis of these patients, their specific pharmacy benefit design, and their adherence to warfarin therapy may provide insight regarding the impact of benefit design on health outcomes in this age group.
Seventh, administrative claims capture neither mortality nor the clinical data necessary to permit classification of major and minor bleeds. Hence, we used hospitalized/not hospitalized as a proxy for bleed severity to describe the events since these were measures we could retrieve from an administrative claims database. Due to the absence in medical claims of specific J-codes available at the time of this study, LMWH was captured in the outpatient setting only from pharmacy claims, which would tend to leave the true cost of LMWH therapy in this patient population underreported.
Eighth, we did not have the ability to assess the effects of an anticoagulation management clinic on the incidence of rehospitalization and associated expenses. The presence of an anticoagulation clinic would be expected to decrease the adverse events that precipitated repeat hospitalizations.
Finally, a total of 100 patients (4.7%) had ICD-9 codes that could have been for heparin-induced thrombocytopenia (HIT); 67 patients (3.1%), unspecified thrombocytopenia (codes 287.5); 21 patients (0.98%), secondary thrombocytopenia (drug-induced, code 287.4); and 6 patients (28.0%) had codes for both. These results are in agreement with estimates for the prevalence of HIT from 0.2% to 5%. 39, 40 Costs for HIT patients were not specifically captured and are included in the total costs.
II Conclusions
We observed costs attributable to VTE care in a longitudinal analysis from a managed care payer perspective. We focused on the cost per event so that managed care decision makers can better evaluate local health plan formularies for existing and new medication therapies and programs such as anticoagulation clinics. Since bleed and recurrent VTE events that require rehospitalization may occur in approximately 25% of patients presenting with an initial VTE event and cost the health plan approximately $15,000 per event, management strategies and therapeutic options are worthwhile considerations for MCOs.
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